
JANUARY, 1904. 

2 

.- 

9.1 
2 . i  
1 . 8  
3.2 
3.0 
2.3 
3.1 
2.1 
2 .3  
2 .2 
1.3 
1.0 

2 .34  

MONTHLY WEATHER REVIEW. 

IE 

9 $  
* E :  
0 s  

'5 5 
c z 2  
o g c  
S G 2  

* w c I  8 0 -  

_ _ ~  
4.5 4 . 1  
4.7 4 . 9  
4.2 4.6 
5.1 5 , l  
4. Y 4.4 
3.8 4.0 
3.2 4.0 
4.1 4.0 
3.5 4.0 
4.3 4.3 
3.5 4.8 
2.9 4.4 

054 37 
--_ 

21 

Summary of obaervationa at the Weather Bureau rrtatiun, HO~OLL~U,  Hawaii, for 19@3. 
Latitude 21° 18' north. Longitude 1 5 7 O  5W west. Ground above uea, 43 feet. Thermometer above grouud. 9; barometer 7 feet. Rain gage above prrooud. 1 foot. Exposure southwest. 

~ 

I I Huiuidity means. IDirectiuu of wiudl$ 
1 Precipitatiuu. 1 Temperat ore. Barometer. 

I l l  

~ _ -  -~ 

Janiiarv..  4.05 3.10 12 
Fel,ru<ry. 5.86 5.48 12 
March . .. . 1.03 3. i l j  9 
April . _ _ _ .  2.35 2.90 25 
M:ry ... .. . 1.86 2.68 25 
June _..... 1.36 1.52 15 
July ...... 2.08 1. , 2  22 

Hepteniber 5.74 1.98 19 
4 ktuber.. . 2.1'1 2. '16 17 
Noreiiiber 2.26 5. 15 11; 
December. 1.44 3.92 11 

August ... 2.49 1.97 24 

Tear. . . . 32.68'36 95'907 117 
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Temperature mean = (6 + 2 + ! I )  f 3. 
Pressure corrected fur teiuperature mil reduced tu sra level. a u i l  the gravity cobrrcctiuii -.U6. :ipplied. 
Directiou of wiud. 

Obsrrvntiunu are taktxu io stnudard tiine (if 157" XJ' w r s t  <~Cti~'reiiwivli. 
hlrau = (!I + 81 + 2. 

Each qimlraut iucludes tlir c:rrrliu:rl pviiit lo the right d~f i t ,  i. e . ,  NE. includes I.:., c k .  E'IJ~CC of wind, lleaiifort scalr, null diiriug daylight.. 

JULIUS R. FREDERICK. 

Julius R. Frederick was born a t  Dayton, Ohio. July 31,lS53, 
Thirteen years later he entered service as a messenger in 
Chicago, and within six years he became, successively, a brake- 
man, fireman, and engineer in the einploy of the Peniisglvania 
Railroad, and remained in  the last-aamecl position until 1874, 
when, as a participant in the great strike, he left the coin- 
pany's service, although offered a life position to remain. He 
enlisted in the Army September 11, 1S7G, ancl served through 
the Sioux and Nez Peroes wars. His superior physique and 
the good judgment and courage displayed bg him in those 
war8 doubtless 1ironq)tecl his assignment to  the Lady Frankliii 
Bay Expedition in April, 1881. The story of that unfortunate 
voyage bears frequent mention of Frederick's name in words 
of praise, admiration, anil gratitude. A single incident, taken 
from the oficial report, will perhaps best illustrate his clixrnc- 
ter. While a t  Camp Clay, on the last fearful days of thnt 
expedition, it was thought necessary to  make an effort to 
recover 100 pounds of beef left a t  Brtirds Inlet the gear be- 
fore. For  this service Frederick and another member of the 
expeditionary force volunteered, Lieutenant Ctreely conseiitiiig 
reluctantly, fearing fatal results to  the inen in their enfeebled 
condition. Tlieg set out  on the 6th of April, and. after encoun- 
tering severe storms, reached their destination only to find no 
trace of the beef. Sadly clisnppointecl, but, courageously. they 
set out on their return. I n  a short time his coinpanioii began 
to fail, anil soon died in  Freclerick's arms. After burying hiiii 

as best lie could, Frederick resumecl his journey to camp. He 
tia>s a t  this time lie felt more like remaining to perish by the 
side of his companion than like making another effort; but  the 
tliouglit of  those who would be sent vut to find him if he did 
not return spurred him to continued exertions, ani1 he reacliecl 

Firiltsiick ilihtinjinisticd l i i i i i  If in tliih disastrcnis jourliey, and brought 
in the entire I t m i l  Iiniili~rl out I thix two, and. rrnlarkable to Gay, dit1 his 

OU tiit. agmity rittilbii o f  f i  I I I C V ~  t)f n l w t  nnil ti onnces of bread, not 
nji l i i ~ i i ~ ~ ~ l f  o f  the allllitional increase aothorized in caseof estraordi- 

nai y circirni~tnnce~. 
Among other encomiums froiii his commanding officer, is 

the following : 
His cstreiilely \ ELlUitblI3 sen  iceh as 0118 of the supporting party to  the 

'6 FiirLlie+t North ", as engiiierr at tlie critical lioint of  our retreat, as 
rritdtl \\litter, anal a< hunter and general worker in the 
Iring, all sliowetl tllr +tanip of 110 ordinary man. 

Frederick entered the meteorological branch of the Signal 
C'orps bngnst 1, lSS4, by transfer from the line of the Army, 
and, bg an act of C'ongress, approved June 21,1902, was placecl 
on the retired list of the Army as a first-clas sergeant, Signal 
C o q w  

After his transfer he was first detailecl for special duty a t  
Portsmouth, N. H., and afterw.nrcls a t  Washington, D. C'., ancl 
on the 9th day of February, 1885, he was assigned as assistant 
a t  Inclinnapolis, h l . ,  15 liere he reniained in the Signal and 
Weather Bureau S e n  ices uiitil the time of his death, January 
6, 1!)04. enjoying the respect ani1 esteein of all who knew 
him.-D. J. (! 

canip on the 13th. 

NOTES AND EXTRACTS. 
METEOROLOGY IN SERVIA. 

The meteorological service of Servia was organized by Prof. 
Milan Neclelkovitcli, and hits been maintained by his perhonal 
efforts since lW7, when the observatory was founded a t  Bel- 
grade. Step by step he has aclded stations of the secoiid order, 
until now there are 18 of these, 4 of which are fiirnislieJ n i th  
self-registering apparatus for pressure, temperature, and rain. 
There are also 44 stations of tlie third class, am1 117 of the 
fourth. The annual appropriation for expenses is 10,000 francs 
for the salaries of observers and necessary expenses a t  the 
central observatory and the other stations; 2000 francs for tlie 
printing of the monthly bulletin; 3000 or 4000 francs for those 
primary schools tha t  maintain meteorological stations; 10,000 
or 12,000 francs for the various local governments ( correspond- 
ing to our counties ancl cities) to  defray their expenses in tlie 
matter of meteorology. The regular publications of the cen- 

tral observatory are the moiitlily bulletins arid the annual 
volumes. The bulletin gives. in that detail which is clemanclecl 
bg modern climatology, all monthly clittn relative to the atmos- 
phere, not only the pressure, moisture, temperature, cloudi- 
ness, mind, and rain, bu t  also in iuany cases tlie records of the 
heliograph and tlie actinometer, and especially the tempera- 
ture of the soil a t  various depths benentli tlie surface, 24 
in all, froiii 0.01 meter (0.4 inch) down to 24 meters ('is feet). 
This is undoubtedly the innst iinportant series o f  soil teiiipera- 
tures ever yet undertaken, and arraiigeinents slioulcl be made 
for keeping it up inclefinitely for as maiiy years as possible. 
M7e ought, however, to add that as a check against the uncer- 
tainties of deep thermometers, it is very desirable that electric 
theriuometers, more especially the thermoplione of Warren 
aiicl TS'hipple, he established a t  several ditfereiit depths and 
read simultaneously with the Lainoiit niercurials. 

The Arago-Davy actinometer, or bright bulb and black bu 
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in vacuo, is read hourly during the. daytime. Parallel with 
this are the readings of the heliograph, so that  we have both 
the intensity and  duration of the sunshine. Apparently the 
heliograph is of the Campbell-Stokes pattern, in which the 
sun's rays, concentrated by a lens, char a bit of wood or carcl- 
board. Of course these fornis of apparatus still need to be sup- 
plemented by the more recent ancl very convenient actinomet,ers 
of Angstriim, Chmolson, or  Violle. I f  this can lie (lone a t  Bel- 
grade, that observatory will surpass all others in tlie value of 
its sunshine records. Tlie record of the heliograph shows that, 
the total duration of bright sunshine was 2303.8 hours during 
1902, or 18 per cent of the total possible. The average reading 
of the black bulb in vacuo was 24.85" C!., aiicl of the l>rightI~ii l l)  
in vacuo 15.88' C. The masiinuin reading of the black bulb 
was 39.42" C. The average temperature of a thermometer in 
the shade was 10.81" C1. and in full sunshine 10.95" C. These 
two latter figures nre the averages for clay and night, and tlie 
temperatures of an uiishelterecl theriiiometer are as ct.rt:tili 
to be below the true temperature of  tlie air by niglit as they 
are above i t  by day. Tlie annual evaporat,ion froin a water 
surface within a thermometer shelter was 67.3 millimet,ers, while 
the annual rainfall a t  t,lie station during 1!)09 was 5GY inilli- 
meters. Of course the evaporation would he m w h  larger if 
the water surface was outside t,he shelter and fully exposed to 
the sunshine am1 wind. Being w i t h  t,lie shelter, tlie evapo- 
ration of 67.3 millimeters iuust be correlated with the ol>serv:t- 
tions of tlie wet-bull) theriiioineter. This latter, or the psy- 
chrometer, is observed regulnrly, and, as no artifwin1 ventilatioii 
is employetl, the evaporation from its surface will only diber 
from that shown by the plane mater surface of the eraporonie- 
ter by reason of the texture of the muslin surface, and possibly 
the more or less perfect supply of water to the muslin covering. 
According to the forniula of Fitzgeralcl, we may compute the 
average humidity of the air from the rate of evaporation, viz, tlie 
average vapor tension equals the vapor tension correspoiiding 
to the temperature of the wnter, wliich in this case is t,lie t,em- 
perature of tlie met bnlb, minus tlie expression L'E/ (l+ 1 / a  TI'), 
wliere E is the quantity evaporated in one hour. aiicl 11' is t,he 
velocity of the wind per hour. The coeficient,s (7 and 1 / 2 need 
to be determined in each special case, and it is to be holietl 
that Roiiie addition to our kuowleclge may be secured Ly 
making such determinations frequently a t  the Belgrade 01,- 
servatory. 

i k u n  tmpetvttuw8 of the soil ai  vnrioirs d e p t h  ut Bclgrc117e, Swiva. 
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I n  his introductory note of August 20, 1903, Nedelkovittli 
aniiouiices that through the kindness of Iionkoly lie is :tboiit 
to  estahlish a Vincentini seisiiioineter as modified 1))- Koiikcily 
himself, and coiistructed a t  the workshop of the meteoro1ogic:tl 
institution at  Budapest. To Iionkoly also lie is iiiile1)tecl for 
the magnetic appiwatus constructed 011 Lamont's system, so 
that  Belgrade is now able to carry on all the works that are 
considered appropriate to a iiiotlern meteorological estalilidi- 
meut. Of course, iiingnetisiu x i i c l  seisniology are not essentinllg 
meteorological, bu t  i t  is important that, tlie records 1)e kept, 
and i t  is conrenieiit to have the ineteorologists do this. Tlie 
same may be said of tlie teiii1)eratures of the soil and of the 
waters of the lakes and oceans, bu t  these have some important 

connection with meteorology. The remarkable series of soil 
temperatures maintained a t  Belgrade, and published in daily 
and monthly means, shows that  in the gear 1902 the lowest 
temperature a t  the surface of the soil occurred on January 21, 
namely, -0.28" C. The highest temperature a t  the surface 
of the soil occurred August 9, 28.43" C. The mean monthly 
teinperatures are given in full in the annual ~~ i inmary ,  and we 
reproduce in tlie preceding talde tlie iiieans for the months 
that hare tlie highest a i d  the lowest surface temperatures, 
namely, Atigust and December, ani1 also the annual mean. 

THE CLIMATE OF SOUTHWESTERN IDAHO. 

At, a meeting of the Itlalio State Horticultural Society on 
Jaiiunr) 17. 1!)02, RIr. S. 11. Bl:mclforcl, Section Pirector, read 
an interesting paper oil (6 RIilclness of the climate of southwest- 
ern Idn11o." 

He states that the exceptionally iuild section of Iclalio may 
be said to elteiicl froiii Slioshone. Lincolii C'ounty, in the Snake 
River basiii, on tlie south to Lemiston, Nez Perces County, on 
tlie Clear Water Ril er, 011 the north. hloptii ig the tempera- 
ture of Boise, Ad:% C'ouiity, as fairly representing the average 
teiuperntnre for this southwest, valley section. and comparing 
i t  with the temperatures of other cities on about the same pnr- 
allcl of latiluile. lie shows i t  to be very coiisiderably warmer. 
Tlius, the annual iiieaii teluperntmre o f  Boise is 51°, while that 
o f  Milwaukee, \\-is., is 4G". <bin:: farther south, Salt Lake City, 
Utah. hns an aiiiiual inenn teiiiperature of 51", or the same as 
Boise: l'ocatello, Wyo.. 4G; C'heyenne, Wyo., 44; Santa Fe., 
N. Ire\., 48". 

C'omparing with stations to the westward, Baker C'ity, Oreg., 
lias aii annual neaii teiiiperature of 45"; Portlnnil, Oreg., 52" ; 
Itoseburg. Oyez.., 53" : Eureka. C ' d ,  51' ; Saii Francisco. C'al., 
56"; Saii Louis Ohispo, C'al., 58", tlie last two lbeiiig, of course, 
farther south than Boise. 

Lewiston lias an average annual temperature of 53"; Gar- 
net, on Siiake River. 56". 

RIr. Blaiiclforcl also mentioiis tlie light wiuds as a feature of 
the climate, Boise and Leniston records slioming an average 
relocity for the year of 4 miles per liour. 

I n  discussin:: the causes of tlie extreiiie mildness of this 
section, Mr. Blnndforcl sap: 

Tlic. valley of  tlir SnaLe River, frc~rii a t o l q r n 1 ~ h i ~ d  rirw, i.: a trough 
iu tlir grmt dmcricau Plateau. For 400 miles rastmnrd frvni its iuter- 
set-tioti with tht. w+>strrri Iiounilary nf the Htiitr tlir 5urthcr of  this vallry 
rnngrs f r o m  1000 til 4IIIN.l fret a e sea level, wtiilr tlir riiniiutainr tllat 
~iirrorrnil it 011 tlir n4,rtti. vast, 
1 t 1  l i i , O o l )  fe6.t. Krie1l-y. t l i ( v  

. Fngrttr, or Snake 
trvly, m a l  nurtherly 
wiuil is almost inva- 

i ialily cool. 

R l r .  B1:tiiclford then goes on to  tliscuss the effect of mou~i- 
taiii rnnges upon the teiiiper:tture of air currents blowing over 
them Tlie Iirintctl a h t r a c t  o f  liis relimrkr; seems to have heeii 
too lwief ant1 needs to 1)e suppleiueiited l y  an important con- 
sicleration. The current of air that ascends the Ivincln-arc1 side 
o f  a mouiitain is conling 11y reason of  its expiision as i t  comes 
uncler lo\\ er  1)aroluetric Iiressiirc. It cools at  a nearly uniform 
rate. npprosiiutttely the ncliabntic. rate, which is about 1" 0. to 
100 meters, or 1" F. for 186 feet of ascent. But when, finally, 
i t  has cuoletl to tlie tlew-pniiit, aiitl haze or cloud begins to  be 
formed, and rain nr mow fitlls, ai1 appreciable amount of lieat 
that \\as before latent is now retained 1)g the cloud, while the 
rain or suow falls to the grouucl. When the cloud passes the 


